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Dr. Leyton's paper was criticized at some length by Dr. Cammidge, Dr. George Graham, and Dr. R. D. Lawrence, who joined in disputing the justice of the term " recovery " as used by Dr. Leyton, and regarded the state of improvement recorded as by no means so uncommon as Dr. Leyton had assumed, Dr. Poulton also discussed the paper and Dr. Leyton replied. described four cases of human infection that had come to my notice. My reason for returning so soon to the subject is that I have since met with no less than thirteen further cases, which are recorded fully below.
Psittacosis: A Further
One of them (Case 11) I did not myself see, but the clinical details leave no doubt of the diagnosis; of the remaining twelve, two instances (Cases 6 and 7) were not sufficiently clear cut to warrant a final opinion, but I regard them as probable instances of mild infection.
The fact that so many cases, in so short a time, have come to the notice of one physician seems to justify the tentative opinion that I expressed previously that sickness of this type is by no means rare. It is true that in Cases 5, 6 and 7, I was consulted as a result of the publicity given to my first communication by a daily newspaper, but most of the others occurred in the ordinary course of practice, and I saw them as unsolved problems of obscure pyrexia: in several instances a fairly confident diagnosis was made on purely clinical grounds, for the history of contact with sick birds was only elicited later, and although one (Case 8) occurred in a doctor's household, the possible significance of this point had not previously been suspected.
Cases 5, 6 and 7.-For information and help in preparing the record of the following cases I am indebted to Dr. W. Geoffrey Shaw, of Weaverham, Cheshire, who had charge of them, and to Dr. W. H. Grace, Pathologist to the Royal Infirmary, Chester, who saw them in consultation.
On June 27, 1929, Mrs. A. bought a young parrot from a dealer in London. The day after its arrival in her home the bird appeared to have a "cold ": a little later the feathers became ruffled and were shed freely, and there was a frothy discharge from the nose; diarrhcea set in on July 20, and on the 22nd the parrot died. The bird had been much petted by Mr. A., who trained it to walk up his arm and take a lump of sugar from between his lips, and his little son had often played with it. Mrs. A. cared for it during the later stages of its illness. On the day that the parrot died, Mr. A. (Case 5), who had appeared unwell for two days previously, collapsed at his work, and on returning home was found to have a temperature of 1030F. As Dr. Shaw could find nothing to account for the fever, he invited Dr. Grace to see the patient the following day, and the latter has kindly sent me the following report:
"When I first saw him, he had a distinctly high temperature and felt ill. Clinically, to me, he did not quite fit in with a case of typhoid, or paratyphoid; the onset was rather sudden-although I tried to persuade myself that he had been walking about for some time with a pyrexia and had refused to give in-and he seemed to be more suddenly ill than one usually finds in one of the typhoid group infections. When I saw him he was alinost on a point of a rigor; his coIljunctivie were very injected, and he was more brightly spoken than one usually sees in a case of typhoid or paratyphoid infection. I could not see any spots, nor could I feel his spleen, nor could I find anything abnormal in the chest. I took some of his blood, and with the Medical Research Standard Agglutinable Emulsions I did his serum against typhoid and paratyphoid A and B. To my surprise he gave quite a quick and complete agglutination of the B. typho8sl up to 1 : 300 and a slight agglutination of the B. paratypho8u8 A and B to 1: 10. With these results I was prepared to throw overboard my clinical impressions and, for the moment, call it a case of pure typhoid and advise them to treat it accordingly. I have since examined fmeces, urine, blood, parrot's perch and scrapings from the bottom of the parrot's cage, but in no case have I found a non-lactose-fermenter." Mrs. A. from the very beginning of her husband's illness had insisted that he had been infected from the parrot, and searched any literature that she could find bearing on diseases of birds that might be transmitted to men ; she had no success, however, until she came across a paragraph in the newspaper referring to my first paper in the Lancet, which she immediately obtained.
In these circumstances I saw Mr. A. in consultation with Dr. Shaw on July 28. For the previous six days his temperature had been constantly high, between 1030 F. and 1040 F., but his pulse had remained slow-it never reached 100 per minute and was usually between 80 and 90. He was flushed and sweating profusely, and complained of intense headache: he was mentally clear, but at times he had been mildly delirious. An irritable cough had developed two days previously, and as I entered his room he expectorated some rusty sputum, but this never recurred.
On examination I found, at the right base in the axillary line some fine crepitant rales and a patch of rather doubtful faint tubular breath sounds. Dr. Shaw and I agreed that at that stage he looked rather like a case of pneumonia. There was no serious abdominal distension: the spleen was not palpable, there were no typhoid spots-merely a few sudamina. The bowels were costive. A blood-culture I made at the time proved sterile (as did Dr. Grace's), and I recovered nothing of significance from a postnasal swab. The piece of rusty sputum that I took away with me yielded a Gram-negative non-lactose fermenting bacillus, but I was never able to get it in pure culture, and eventually it died out. Later Dr. Shaw sent me the following report on the progress of this case: " As far as the clinical aspect is concerned, he appeared to be a typical typhoid. The temperature curve reached its maximum at the beginning of the second week, then remained at a steady 1000 F. to 101°F., and in the third week came down by lysis. During the whole febrile period be complained of intense headache and had troublesome cough, with scanty muco-purulent sputum. The tongue was thickly furred and the bowels were obstinately constipated throughout. The small spot in the right lung, where you suspected a commencing bronchopneumonia, did not extend, and there were no further pneumonic signs. The pulse remained slow (about 80 to 85) and of good tension throughout the illness. His convalescence was uneventful." Two or three days before Mr. A. became seriously ill, his son (Case 6), aged 7 years, fell sick with an acute febrile attack (on one occasion the mother found a temperature of 1030 F.). After four or five days the temperature became normal, but 45:3 continued to go up to 990 F. each evening for a fortnight. During that fortnight he always declared that he felt perfectly well, and he certainly had no symptoms of any kind except constipation, but looked rather pale and washed out. I examined this boy with Dr. Shaw on July 28 and agreed with him that there were no abnormal physical signs. It is probable that this child was infected from the bird with which he had been in close contact, for he became ill at about the same time as his father, and it is well known that in children infections of the typhoid group run a much milder course than they do in the adult.
Mrs. A. (Case 7) had a remarkable experience. On July 25, when her husband had been in bed for three days, she complained of backache and of feeling ill. On the following day, in view of Mr. A.'s positive Widal, she was given a protective dose of T.A.B. vaccine (500 millions of B. typhosus and 250 millions each of paratyphosus A and B). One and a half hours after the inoculation she had a rigor and became collapsed: her temperature was moderately raised during the next four days and she had a slight cough with mucoid expectoration; her subsequent progress was uneventful.
At the same time that she was inoculated, her maid received a similar dose, with the usual consequence of a slight feeling of illness and a trivial temperature twenty-four hours later.
The very severe reaction shown by Mrs. A. to the vaccine suggests that she was sensitized to an organism of the typhoid group, and it may be that at the time of inoculation she was incubating an infection similar to that of her husband: if it were so the vaccine cut short the attack in a remarkable way.
Case 8.-On August 12, 1929, Mrs. W., a lady of middle age and the wife of a doctor, took charge of a young parrot, which was confided to her care by some friends, because it had become sick and she was known to be interested in birds. During the next fortnight the parrot became extremely ill, with vomiting and profuse diarrhcea of a very offensive kind: nevertheless Mrs. W. attended it assiduously and managed to restore it to its owners alive on August 26, but it died three days later.
On September 1, five days after parting with the parrot, she developed a headache and felt shivery: her temperature was found to be 100°F. and she went to bed. During the next five days the fever steadily increased to 103 * 50 F. and the headache became more severe: it was mainly occipital in distribution, but sometimes diffuse. There was some diarrhoea during the first three days and she frequently vomited, particularly after taking medicine. I saw her first on September 6, in consultation with Dr. T. M. Tibbetts, of Stourbridge. The temperature was nearly 1040 F., but the pulse was slow, just over 90 per minute: she complained of intense headache but was mentally quite clear and bright. Some sharp crackling rales were heard in the third left intercostal space, but, apart from this, a dirty tongue and moderate abdominal distension, physical examination was negative. I was at once struck by the resemblance of this case to the one I had seen a year previously, and on inquiry elicited the history of contact with the sick parrot, which warranted a fairly confident diagnosis of psittacosis.
The next day the patient was admitted to the General Hospital: she had slight epistaxis just before she left her home. During the next thirteen days the temperature slowly fell by lysis from 1040 F. to normal: the pulse hardly ever reached 100, and respiration was never seriously hurried. Despite the gradual fall in the temperature the general condition appeared to become worse and she was very gravely ill during the whole of the febrile period and for a week afterwards. The signs in the left lung gradually extended: on the 8th instant, rather coarse crepitant rAles were heard over the whole of the left upper lobe in front: on the 9th there was definite dullness above the left breast reaching to the axilla and crepitations were heard at the back. Tubular breath sounds were found on the 10th in the left axilla and coarse crepitant rales were present throughout the whole of the left lung.
By the 13th the breath sounds in the left lung became faint and were hardly audible on the 16th during the four following days the left lung was almost completely silent and the percussion note over it was dull. Alung puncture on the 18th proved the absence of fluid. Subsequently a few crepitations appeared in the lung and the physical signs eventually cleared up by September 10, when the temperature had been normal for ten days. Cough was never severebut she had a distressing hiccough for some days. There was practically no expectoration. The spleen was never palpable and there were no tiue typhoid spots (though one suspicious spot was noticed on the flank in the early stages). Occasionally she had diarrhema and passed loose greenish stools, but this may have been due in part to the measures adopted to relieve abdominal distension, which was of extraordinary severity. She often became acutely distended in the course of an hour or so: injections of pituitrin and eserine with turpentine enemata generally produced immediate relief, with the passage of vast quantities of flatus and a visible diminution in the size of the abdomen,but within an hour she was frequently found to be as tense as previously. On one occasion the passage of a tube led to the escape of so great a quantity of flatus that she had a serious collapse similar to that sometimes seen during operations for the relief of acute intestinal obstruction. Subsequently, to avoid this, the flatus tube was clamped and the gas was allowed to escape slowly. On September 11 she became very drowsy and on the 13th completely stuporose: for six days she never spoke and seemed entirely oblivious to her surroundings. Her face had a mask-like immobility, with a curious retraction of the upper eyelids, so that a wide rim of sclerotic could be seen above the pupils and blinking occurred very seldom. At times slight weakness of the sixth or seventh cranial nerves on the right side was suspected and very severe bilateral ankle clonus was present for several days. The tendon reflexes were exaggerated and on one occasion an extensor plantar response was found on the right side. The fundi were normal, but for one day the right pupil was much larger than the left, though reactions to light were brisk in both. Incontinence was frequent. Her general appearance was suggestive of Parkinsonism, and Dr. Stanley Barnes, who saw her with me, thought there was no doubt of it. As she slowly recovered from the stuporose condition she was completely disorientated in place and time, and later on she told me that she had no recollection at all of this period of her illness.
The incontinence persisted for some days after the disappearance of her other nervous symptoms and three weeks after the temperature fell to normal her memory was found to be still impaired. Eventually she made a complete recovery.
Her husband received a protective injection of T.A B. vaccine at my suggestion on September 7, and we gave her three small injections (about 7i c.c. each) of his serum on September 15, 19 and 20, but they appeared to have no appreciable effect on the course of her temperature. In view of the result of similar injections in Case 9 it is probable that so soon after his inoculation the husband had not accumulated sufficient antibodies to be of value. Bacteriological Report.-Four specimens of feces were examined. Those of September 9, 11 and 18 yielded no non-lactose-fermenters. That of the 12th yielded an organism giving gas only in glucose and lactose broth, acid and clot in milk, acid and gas in dulcite, maltose and mannite, and no reaction in saccharose and insulin.
The presence of acid and clot in milk culture renders it possible that this organism, which in some respects is rather like B. aertrycke, was in reality a lactose fermenter and, if that be so, all the four specimens of feces gave negative results as regards B. p8ittaco8i8. The bloodculture, taken on admission, was sterile and a post-nasal swab yielded no non-lactose fermenters.
The urine (September 7) yielded an organism identified by its sugar reactions in 48 hours as B. fecali8 alkaligenes. Cultures from a lung puncture (September 17) produced an organism which, by the sugar tests, resembled B. fecalis alkaligenes, but which was non-motile and so short that it was impossible to be certain whether it was truly a bacillus or a coccus. B. p8ittacosi8, then, was not found in feeces, urine, post-nasal swab, fluid from lungpuncture or blood. B. fzcalis alkaligenes was obtained from the urine (and possibly from the lung). Agglutination tests against B. typhosu8, B. paratyphosus A and B, Salmonella mutton and Newport on September 8 and 10 kin the second week of illness) were completely negative.
Serum taken on September 19 however agglutinated 24-hour broth cultures of B. p8ittacosis
Perry, National Coll. Type Culture 1: 500, and the organism B. fiscalis alkaligenes from the urine, broth culture 1: 40, but there was no agglutination with B. typhosu8 or B. paratyphosus A or B. On September 26. a week later, another specimen of serum failed to agglutinate broth cultures of B. p8ittacosi8, B. fecalis alkaligenes, or Salmonella mutton, but with a suspension from an agar culture in normal saline it agglutinated B. fecali8 alkaltgenes at 1 :80.
Saturation with either B. psittaco8is, Salmonella mutton, or B. fwcals alkaligenes removed all the agglutination for B. fwcalis alkaligenes.
Case 9.-A healthy Jewish girl of 26 played tennis throughout the day of September 10, which was hot and sunny; shortly afterwards she complained of occipital headache and of feeling shivery; for the next four days, although obviously ill and in spite of occasional vomiting and epistaxis (to which she was at times subject) she carried out her usual secretarial work.
On September 13 her temperature was found to be 101 F.; on the 14th it was 103°, and on the following day, when I first saw her in consultation with Dr. B. Herbert, it had risen to 1050. On the morning of September 14, Dr. Herbert found a patch of dullness and faint breath sounds at the base of the right lung and was suspicious of early pneumonia, although he noticed that the respiration was not rapid and that the pulse remained rather slow-it was recorded by a nurse as 104 to the minute, although it was nearer 120 during his examination. These slight signs at the right base cleared up in twenty-four hours and Dr. Herbert asked me to see her as the diagnosis remained doubtful. Her general condition was good though she appeared seriously ill; she complained of occipital headache, slight stiffness of the neck, and had photophobia. Apart from trivial cervical rigidity and some sharp crepitations at the left base, physical examination yielded nothing of importance. In particular Kernig's sign was negative, the reflexes were normal and the fundi were clear; there was no abdominal distension and the spleen was not palpable. There was no known tuberculosis in the family. The history of the onset-a steadv rise in temperature, a slow pulse, headache and slight vomiting and epistaxistogether with the discovery of crepitations at the left base (which had been preceded by questionable signs of early pneumonia on the right side), in the absence of splenic enlargement and any mental dullness, led me to suggest the possibility of psittacosis, although Dr. Herbert, who knew the family well, was fairly confident that contact with birds was unlikely.
Nevertheless, on inquiry we were told that on August 30, 1929 (eleven days before the onset of illness), our patient's fiance had made her a present of two love birds, one of which, at the time of purchase, appeared to be off colour. The vendor, however, was confident that the bird would soon recover, but this cheerful prognosis proved to be incorrect, for it rapidly became worse and suffered from continuous diarrhcea, and a few days later, on the advice of a local bird fancier, it was placed in a separate cage apart from its mate. Despite the unpleasant nature of its disease our patient continued to attend to the sick love bird, and until she herself became ill no one else in the house did much for it: subsequently the bird was cared for by an elderly aunt (Case 10), whose history is given below. The two love birds, when Dr. Herbert and I inspected them, presented a remarkable contrast, for the sick one remained crouched and motionless on the floor of its cage, with its feathers bedraggled and ruffled: its breathing was obviously laboured and it frequently passed loose stools. Surprisingly enough, it often took food voraciously. The girl and both birds were removed at once to the General Hospital, where the sick bird was found dead in its cage the next morning. The other bird remained healthy.
For the following week the patient was very gravely ill with a high, continuous temperature, which occasionally reached 105 F., and was nearly always above 104°F. despite frequent sponging.
The pulse remained about 120, but towards the end of the week reached 130. The respiration rate was about 30 for the first three days, but later rose to 50 to the minute.
On September 17 my colleague, Dr. K. D. Wilkinson, saw her with me in consultation, and we found a small area of consolidation at the left base. The remainder of the physical examination was negative, apart from the presence of a few seborrhoeic spots on the chest; the patient told us that these always became more prominent at menstruation, which began that day and ran a normal course.
She was still mentally clear, had slight cough with scanty mucopurulent expectoration and complained of flatulence and difficulty in breathing. There was no abdominal distension. During the next three days she became progressively worse: mentally she was dull and torpid, but never completely stuporose, although at times there was mild delirium. The cough varied and rarely distressed her: in general she lay absolutely motionless with a curious impassive appearance, which immediately suggested a comparison with Case 8, in whom this feature was much more prominent. This strange passivity (she was "highly strung " by temperament) in mild degree, persisted for some days after convalescence had begun. The signs in the lungs extended rapidly, and by September 21 it was clear that both lower lobes were entirely consolidated: the percussion note was markedly impaired and tubular breath sounds were well heard over them. Respiration was rapid and shallow, and I think it is fair to say that most physicians at this stage would have been content with a diagnosis of lobar pneumonia if the history of the unusual onset and of the contact with the love birds had not been available. The physical signs in the chest persisted unchanged for another two days: on the 21st a lung puncture was done for bacteriological purposes on the right side, and about 3 c.c. of rusty fluid was withdrawn from the pleura-but no more than this could be obtained. On the 23rd inst. there was almost complete~ilence over the bases behind: the percussion note did not suggest fluid, and I believe that there was at this stage massive consolidation similar to that in Case S. The breath sounds were faintly audible again on the 24th and were still tubular in character: but for the next two or three days the lower lobes were almost silent. Subsequently resolution took place fairly rapidly. On September 24 my colleague, Dr. Stanley Barnes, examined her and said that "she would do well for a Parkinson," a suggestion with which Dr. T. L. Hardy agreed when he saw her four days later. Throughout her illness the alimentary symptoms were slight: at one time there was unusual salivation-she seemed in her early torpid period to derive some comfort from constantly blowing bubbles of saliva from her lips-but this cleared up after four days. Distension was never marked, though she passed flatus freely: the stools were of a curious greenish colour and frequently loose. Vomiting occurred only very occasionally and she took nourishment well throughout. The urine remained normal. Apart from the curious Parkinsonian appearance, no abnormal nervous signs were discovered. The same plan of treatment was followed in this case as had been tried in Case 8. On September 19 and 20 she received two doses of serum from relatives who had been inoculated with T.A.B. vaccine on September 16. Neither of these injections had the slightest effect on her, and it seemed that insufficient time had elapsed to allow of the production of antibodies. The husband of the other patient (Case 8), who had been similarly inoculated on September 7, kindly allowed us to use his serum and an intramuscular injection on the 21st of 7 5 c.c. was followed by a drop of over three degrees in the temperature.
After thirty-six hours the fever rose again to 1040 F., and a similar injection was followed by a like result: further doses were given at daily intervals, and appeared to bring the illness to a dramatic end some days earlier than might have been expected. The injections -were prepared quite simply by allowing 20 c.c. of the donor's blood to clot in a sterile tube, and as much serum as separated was used without any special treatment. Fresh blood was taken on each occasion for the following day's injection. Salmonella mutton left the agglutination unchanged or even slightly improved for any one of the three organisms, but saturation with B. fkcalis alkaligenes removed all the agglutination for that organism and left it unchanged or improved for the other two. Serum collected on November 8, when the patient was convalescent, agglutinated similar suspensions of B. psittacosis and Salmonella mutton in rather higher dilution (up to J: 100) and an Oxford suspension of Salmonella mutton at 1: 100. There was no agglutination with control normal serum.
Case10.-On September 15, 1929, as Dr. Herbert and I were leaving the house after our consultation on Case 9, we were told that the patient's aunt, who had cared for the sick love bird for a few days, had become ill and had been sent to bed by her doctor with fever and bronchitis. She was admitted to the Selly Oak Hospital shortly afterwards with a slight, temperature (about 1000 F.), and signs of bronchitis and possible consolidation at the base of the right lung. As her condition did not appear grave, and as her temperature soon fell to normal, she was transferred to the adjoining infirmary, but was brought back to the hospital when I told Mr. R. P. S. Kelman, the Medical Superintendent, of my suspicions of the possibility of psittacosis infection. Mr. Kelman was good enough to allow me to see this patient in the hospital on September 21. She was a feeble old lady of 73 with signs of emphysema and cardiovascular degeneration. A patch of consolidation was found at the right base, but her temperature was then normal: the respirations, however, were hurried-36 to the minute. Slight vaginal haimorrhage of uncertain origin had occurred that morning, and the urine contained albumen; nothing grossly wrong was found on pelvic examination. Dr. Hillier found that her blood-serum agglutinated B. psittacosis strongly (up to : 500 dilution), and she died a few days later, after developing a fresh patch of consolidation in the left axilla. No post-mortem examination was allowed. It is recognized that, in the elderly, infections of the typhoid group may follow an almost afebrile course, and in view of the history and positive agglutination this case may fairly be regarded as an instance of psittacosis. Case 11.-Dr. E. H. Alton, of King's Norton, after reading my earlier communication on this subject, furnished me with the following account of a remarkable case that occurred in his practice.
Early in 1926 a middle-aged man returned to Birmingham from West Africa, bringing with him three young parrots all of which, within a few days, sickened with diarrhoea and died. Almost immediately after the death of the last of the birds, the man himself, who had previously been in good health, became ill with continuous fever. At the end of a week he was seen in consultation by one of my colleagues at the General Hospital and a diagnosis of typhoid was suggested. A Widal, however, proved negative. During the second week of illness, extensive signs of pneumonia developed in the right lung and he was again seen by the same consulting physician, who confirmed Dr. Alton's findings and thought the condition was probably due to an unusual influenzal infection. The fever persisted and in the third week the man was almost continually unconscious; the physical signs in the right lung changed and in place of well-marked tubular breathing the breath sounds became inaudible. Dr. Alton needled the chest several times as he thought an effusion had developed, but never found fluid; he was so struck by the silence of the lung that he got his partner, Dr. J. A. Brown, to see the patient and he also explored the chest with a negative result. The man died at about the end of the third week of illness. The spleen was never enlarged and there were no spots. At the time the possible significance of the contact with sick parrots was not appreciated, but the clinical history leaves no doubt that this was in fact a case of psittacosis.
Case 12.-In November, 1929, in consultation with Dr. Smeeton Johnson, of Kidderminster, I saw, on three occasions, a man of middle age, who had an illness that ran a course exactly similar to that of Cases 8 and 9, and my colleague, Dr. L. G. Parsons, who saw both these cases while they were in hospital, and also Dr. Johnson's patient, agreed with me that they were clinically indistinguishable.
This man was a pigeon fancier, and for years he had been daily in close contact with these birds, of which he had over 100 in his own aviary. There was no definite history of contact with sick birds, but Professor C. J. Lewis found that his blood gave a slightly positive agglutination for B. psittacosis and a negative result for all the other members of the typhoid and Salmonella group; in addition, the illness was brought to a dramatic end by the injection of serum from a man inoculated some weeks previously with T.A.B. vaccine-exactly as occurred in Case 9. There was a history in this case of the occurrence of a similar illness four or five years previously. The absence of sickness among any of the birds with which the patient was known to have come into contact raises the unpleasant possibility that this disease may be contracted from apparently healthy birds.
Case 13.-On November 23, 1929, a lady, aged 50, purchased a South American parrot which was noticed to be sick on its arrival in her home. The bird developed a nasal discharge, severe diarrhoea and distressed breathing and it died on December 8. Two days later the lady herself became ill and was thought to have a cold. On the 13th her temperature was 1040 F. and she had to stay in bed. I saw her first on December 15, with Dr. W. J. Hirst, of MIoseley. Her temperature was then 1030 F., and her pulse was oDly 96. She complained of intense occipital headache, radiating down the neck, but physical examination was quite negative apart from the presence of a few scattered rales in the left lung. For the next two weeks she had a continuously high temperature between 1030 F. and 104°F., and was often stuporose and completely incontinent. A troublesome cough was present throughout without expectoration, and she had sigins of diffuse bronchitis, but there was no definite consolidation; in the third week her temperature fell by lysis to normal for three days and her general condition improved slightly, but on the twenty-seventh day of her illness she relapsed and had a temperature varying between 99°F. and 101' F. for a fortnight; during this period there was definite consolidation at the right base. She now appears to be convalescent but is mentally very emotional and unstable.
Blood-cultures taken on the fifth day of illness were sterile and nothing of significance was recovered from the stools and urine in Professor Lewis's laboratory. The agglutination reactions by Dr. E. Baylis Ash were as follows: On December 15 (fifth day of illness) completely negative to all the typhoid and Salmonella group except B. psittacosis Perry, with which there was a positive macroscopic result at a dilution i : 15 and microscopic 1: 10. On December 18, agglutination of B. psittacosis was present at 1: 20 macroscopically and 1: 40 microscopically.
Salmonella mutton was also agglutinated at 1 40 dilution but all the others were still quite negative. On January 17 (during the relapse) all the agglutination tests were quite negative.
Three small injections of serum from men inoculated with T.A.B. vaccine three months previously were given in the early stages of the illness, and each was followed by a transient fall in the temperature, but it was not possible to arrange for continued treatment of this kind. In the later stages, after the positive agglutination results had been obtained, several daily injections were given of vaccine prepared from B. psittacosis cultures but they had no influence on the disease.
Case 14.-This patient was the husband of the patient in Case 13. On December 17, when his wife had been ill for one week, he received, at my suggestion, a prophylactic inoculation of T.A.B. vaccine (100 millions of each organism). Immediately afterwards he had intense pain at the site of injection and an hour later had a rigor, vomited and went to bed. For the next three weeks he had a moderate temperature (usually from 990 to 1020 F., but once reaching 104°F.), intense headache and great prostration. The lower lobe of the right lung was consolidated one week after the onset of the illness and there were signs of diffuse bronchitis, to which he had been subject for some years previously. This case ran a course exactly parallel with that of No. 7 of this series.
In connection with these two cases it should be recorded that after the death of the first parrot a second similar bird was supplied by the dealer and placed in the same cage which had been thoroughly scrubbed with lysol. This bird was taken to the University laboratory on December 17, and cultures were made from its nose and faeces with negative results. A few days later a nasal discharge developed but there was no diarrhoea. The bird was killed on December 29 and a most exhaustive post-mortem examination was made which showed that its condition was due to a, streptococcal septicemia. No non-lactose-fermenting organisms were isolated from any of the organs and the parrot's blood failed to agglutinate the stock-culture of B. psittacosis Perry, and also the cocci isolated from the sputum of the patient in Case 14. It is clear that the illness of this parrot had no relation to the infection of the human cases.
Cases 15, 16 and 17.-These cases, all members of one family, were admitted to the General Hospital under my care at the request of Dr. Hugh Tibbits, of Warwick. A parrot was bought on December 19, 1929, and died unexpectedly on January 1, 1930, without signs of previous illness apart from a questionable nasal discharge. Another parrot was obtained from the same dealer on January 2, and this bird was noticed to be sick at the time of purchase and it died on the following day.
Case 15.-On January 8, A. G., a woman aged 51, complained of headache, drowsiness, and shivering, and she eventually had to take to her bed on the 12th. Dr. Tibbits saw her later and found signs of pneumonia and sent her into hospital with the diagnosis of psittacosis on the 16th.
On admission she was drowsy and apathetic: her temperature was 101 and the pulse was about 100. The percussion note at the right base was dull and breath sounds were entirely absent over the whole of the posterior aspect of the right lower lobe. Her temperature fell to normal in three days and remained so, except for trivial rises in the evening to about 990 F. for a further four days, and her general condition improved. A few crepitations appeared in the silent area in the lung two days after admission, and breath sounds became audible. There was no cough or expectoration, and no diarrhoea or vomiting. My house physician, Mr.
Smallwood, found the spleen palpable on January 22, but I could not feel it the following morning. A blood-count showed a moderate leucocytosis (12,400 white cells, with 83% polymorphs). Nothing of significance was recovered from cultures of the blood, urine, or faeces. Serum taken on January 17 (the ninth day of illness) agglutinated B. psittacosis Perry strongly at 1: 20 dilution and feebly at 1: 50. There was alqo a feeble agglutination with Salmonella mutton, but none with any of the typhoid or others of the Salmonella group, or with B. faecalis alkaligenes. Case 16.-C. G., aged 58, the husband of A. G. (Case 15) , was admitted on the same day as his wife (January 16). He had been ill for five days and almost constantly delirious for three. On admission he was excitable, mildly delirious, cyanosed and obviously very ill. His temperature was 103°, his pulse was rapid (140) and there were signs of consolidation at the right base.
He coughed a little, but there was no expectoration. The spleen was not palpable. The following day.-his general condition was worse; the right base was dull to percussion and breath sounds were absent; puncture of the chest yielded no fluid. A blood-count showed a leucopenia (6,000 white cells per c.mm.). A few hours later signs of consolidation were found in the left upper lobe and he died on the afternoon of January 18. There was no diarrhoea or vomiting. Cultures from the blood, fteces and urine yielded nothing of significance and there was no agglutination of any of the typhoid or Salmonella group of organisms.
A post-mortem examination was made twenty hours after death by Professor G. Haswell Wilson, of which the following is a report:
The body is that of a well-developed, somewhat obese man. There are no external nmorbid appearances.
Thorax.-The pericardial sac is normal. The heart weighs 380 grm. No lesion is found in the valves or cavities. The muscle is rather pale, but is not appreciably softened. The coronary arteries show slight patchy atheroma.
The lungs are free from adhesions. A few minute petechial hemorrhages are seen beneath the visceral pleura. There is no evidence of pleurisy, except at the right base, where there is an area about i in. in diameter covered by a thin pellicle of recent fibrinous exudate. The upper lobe of the left lung is completely consolidated, but the lung is not increased in size and is not marked by the ribs.
The consolidated lung substance is of a dusky red colour and of a dry and almost crumbling consistence. There is no evidence of suppuration, and the appearances are quite unlike those of an ordinary lobar or broncho-pneumonia. The bronchi are congested, and those of smaller size contain a small amount of turbid blood-stained fluid, with no obvious mucopus. The unconsolidated lung substance is poorly aerated, congested and slightly eadematous. Similar changes are seen in the right lung, but on this side the consolidation involves part only of the lower lobe. At the edge of the consolidated area, just beneath the early fibrinous exudate on the pleura, there is a small area resembling ordinary bronchopneumonia, with a small central bronchus from which mucopus exudes on pressure.
Abdomen.-The peritoneum is normal. The liver, 1,500 grm., is pale from cloudy swelling and slight fatty infiltration. The spleen, 300 grm., is enlarged and very soft. The pulp is intensely congested and is almost diffluent in consistence. The kidneys weigh together 300 grm. The substance is pale from cloudy swelling and the appearance of the cortex suggests the presence of catarrh in the tubules. No lesion is found in the bladder. The suprarenals and pancreas are congested and rather soft. The stomach and intestines are cedematous. The mucous membrane of the stomach shows a few small recent erosions along the greater curvature. The small intestine contains a small amount of slimy bilestained material, but it is not congested, and there is no change in the lymph follicles. There is slight patchy congestion in the large intestine.
Head.-The pia-arachnoid covering the cerebral hemispheres is opaque and slightly thickened, and the underlying convolutions are slightly atrophied, otherwise no lesion is found in the brain or its membranes.
Marrow.-The femur marrow is almost entirely fatty, but there is a small area of pale very soft red marrow.
The changes in the lung are those of a pneumonia of unusual type and do not resemble those found in lobar pneumonia, in ordinary broncho-pneumonia, or in septic pneumonia complicating a septicemia due to infection by any of the pyogenic organisms. The condition of the spleen, however, suggests that a septicemia is present. There is no lesion to suggest typhoid fever or other acute enteric infection.
In view of the changes found in the body I am of opinion:
(1) That death was caused by pneumonia and septicsemia.
(2) That the appearances are compatible with the clinical diagnosis of psittacosis.
A preliminary histological examination of the sections of the lung by Professor Wilson shows that the affected areas are uniformly consolidated; the exudate is fibrinous, cells are relatively scanty and almost entirely mononuclear. There are scattered areas of congestion and haemorrhage and here and there small patches of cedema without fibrin. There is no selective perivascular or peribronchial distribution of the exudate as occurs often in influenzal pneumonia. The smaller bronchi are filled with desquamated epithelium; the larger bronchi show a similar desquamation, but quite empty. A certain amount of anthracosis is present in the lung with a slight lymphatic reaction.
A more detailed account of the histology is in course of preparation and will be included in a subsequent report.
An exhaustive bacteriological investigation of this case has been undertaken by Professor C. J. Lewis and Dr. W. T. Hillier. A bacillus in its sugar reactions resembling B. facalis alkaligenes has been recovered from the lungs and spleen (both from cultures made at the post-mortem examination and from stab cultures made three hours after death).
Professor Lewis has also isolated another type of non-lactose fermenting bacillus from the lung which he thinks may prove to be pathogenic. A complete report will be prepared as sooln as possible.
Case 17.-S. G., a man aged 25, son of Cases 15 and 16, was admitted to the General Hospital on January 20. He became ill on January 16 with headache and diffuse pains about the body, but did not go to bed. There was no vomiting or diarrhcea.
On admission the temperature was 105°F., the pulse 110, and the respirations 25 per minute. He was torpid and slightly cyanosed and there were signs of consolidation of the right base, with marked tubular breath sounds. Two days later the affected lung was quite silent over the whole of its posterior aspect. Exploration yielded no fluid. On January 24 a few fine crepitations were heard at the right base but breath sounds were almost entirely absent; at the left base behind, a large area of consolidation with tubular breath sounds was present. Despite the extension of the pulmonary signs the respiration rate was only 24 per minute and there was practically no cough or expectoration. His general condition has improved and his temperature has fallen by lysis to 1010 F. A blood-count snows a moderate leucocytosis (9,800 white cells per c.m.m. with 87% polymorphs). Cultures from the blood, urine and fieces show nothing of importance. From the lung puncture a bacillus has been obtained similar to that isolated from the spleen and lung of Case 16.
His serum does not agglutinate Salmonella mutton or B. psittacosis Perry but it does agglutinate the organism recovered from the spleen of the patient in Case 16 at a dilution 1: 40.
Reviewv of the Clinical Aspect. With the four cases described in my first communication [1] those now reported make a total of seventeen, of which five proved fatal.
As a general statement it is fairly accurate to say of the severer cases that they resemble typhoid septicaemia in retaining a relatively slow pulse despite a high continuous fever. Even before the development of the unusual pulmonary signs, however, certain features distinguish them from true typhoid: the onset is usuallv more sudden and the temperature rises more rapidly. Headache is intense, generally occipital in situation, and often associated with slight cervical rigidity. Epistaxis occurred in one patient. Sweating was sometimes severe.. Diarrhoea and vomitinig sometimes occur in the early stages, but as a whole the alimentary symptoms, apart from distension, have been trivial. The spleen became palpable in one case, and then only for a few hours: no rose spots have been observed. In one case a typhoid-like relapse occurred. The outstanding feature of the clinical picture is the involvement of the lungs. At the onset signs of slight shifting bronchitis appear, to be followed in a few days by those of extensive consolidation manifested by impairment of the percussion note and the presence of tubular breath sounds. Still later the percussionl note becomes completely flat and breath sounds in the affected area disappear. This curious silence of the lung may persist for some days after the temperature has fallen and the general condition has improved. A whole lung may be affected in this way. Resolution occurs very rapidly and completely, and is accompanied by fine crepitant rales.
Repeated explorations of the chest had shown that these signs were in no way due to pleural effusion, and I concluded that they were associated with obstruction of the smaller bronchi. Confirmation of this opinion was afforded by the postmortem in Case 16.
Certain negative features in the respiratory condition are important. Although cough is frequent and at times incessant it is never painful, and expectoration is scanty and frequently absent: onlv once was any rusty sputum obtained (Case 5). Respiration is not hurried unless the area of lung involved is very extensive: it was easy and never "pneumonic " in character. Pleuritic friction was never found.
The nervous signs described in Cases 8 and 9 are noteworthy, particularly as they were also marked in Case 12 and to a lesser degree in Cases 15 and 17.
Although the clinical course of most of the cases forms a fairly characteristic picture it is clear from a review of the whole of them that the symptoms and signs may be but slight and equivocal-even when the disease proves fatal (Case 10) and a diagnosis would be frankly impossible unless the history of contact with sick birds was elicited.
The Bacteriological Aspect. The bacteriological findings are as yet incomplete, and it would be unprofitable to review them at length.
In the earlier part of our investigations a review of such literature as was available led us to concentrate our attention on the discovery of an organism of the typhoid or Salmonella type. In the first case a bacillus corresponding fairly well with this group was recovered from a local parotid swelling, but in none of the subsequent cases have we had any success up to now. A remarkable feature is the recovery of an organism similar in its sugar reactions to B. frecalis alkaligenes from the lung of Cases 8, 16 and 17. In addition to the investigations already described, a most careful search was made of the body of the love bird responsible for the infection of Cases 9 and 10, both by Dr. Hillier, and in the laboratory of Professor C. J. Lewis, at the University of Birmingham. B. psittacosis was not found, but an organism resembling B. faecalis alkaligenes was recovered from the heart blood, the trachea, the crop, and the bone-marrow. From the crop a bacillus was obtained which gave no acid in dulcite, lactose, maltose, marmite or inulin; acid however in milk, and acid but no gas in glucose and saccharose. From the faeces of the live love bird, the mate of the dead one, on one out of four occasions a bacillus was obtained showing absence of sugar reactions in the manner of B. facalis alkaligenes, except that after some days the glucose broth had become acid. The bird has never shown any signs of illness, but died suddenly a few weeks later. Whether or not this organism is responsible in any way for human infection is a problem still under inve3tigation.
The results of the agglutination tests are extremely irregular and capricious. In two cases (1 and 5) positive agglutinations to a typhoid organism were obtained, but in nine others there was none. We feel that not much reliance can be placed on the positive agglutinations with B. psittacosis or the Salmonella group generally as a means of exact diagnosis, particularly when, as in this series, they were often so transient and variable. This matter also must be one for further inquiry.
Conclusion.
A critical survey of these cases leads almost inevitably to the conclusion that serious illness in men may be due to contact with sick parrots or love birds. The history of Case 12 suggests that apparently healthy birds may also occasionally be responsible for human infection.
It must be admitted that the exact means by which the disease is transmitted to man still remains obscure, and I have anxiously considered the possibility that the association with sick birds in these cases was nothing more than a strange coincidence. That facile explanation must, I think, be rejected for the following reasons: (1) The association of sick parrots with unusual forms of human illness was recognized forty years ago, and a considerable number of cases of this type have since been reported at varying intervals from different parts of the world, though strangely enough very little attention has been given to the matter in this country.
(2) The clinical course of the cases described conforms with none of the ordinary types of pneumonia or typhoid or infection with the Salmonella group. (3) The post-mortem findings in Case 16 are suggestive of an unusual form of septicemia with involvement of the lungs of a distinctive character, which Professor Haswell Wilson had not previously encountered. (4) The number of cases that have come to my notice seems to be too large to permit the hypothesis of coincidence, and, as I have already said, since the publication of my first paper on this subject [1] a considerable number of histories of illness have been sent to me which warrant the opinion that they were in fact instances of this type of disease. Of these I have only included one (Case 11) in this series.
In view of the predominance of the parrot as the agent of infection, the retention of the name " psittacosis " for this group of cases is justifiable at the present time, but is it correct to assume that it is a specific disease due to a particular microorganism'? The clinical similarity of the cases and the singular post-mortem findings suggest that it well may be, but certain considerations render a complete acceptance of that position impossible.
Perry's investigation [4] showed that parrots might be heavily infected with an organism almost indistinguishable from Salmonella mutton. It is this organism which is preserved in the National Collection of Type Cultures as B. psittacosi.s. So far as I am aware, no case of human infection followed contact with his birds, but obviously it was possible, and had it occurred the symptomatology might have been quite different from that recorded in my cases in which Salmonella mutton has not been found.
There is, further, the result of the examination of the second parrot associated with Cases 13 and 14; in this instance the bird died of a streptococcal septicmemia, and human infection from it is a possibility which cannot be denied.
Finally, is psittacosis as rare a disease in this country as the scanty references in the literature suggest ? The fact that cases have come to my notice at fairly regular intervals since my attention was first directed to the matter and that Case 11 occurred in 1926 strongly support the view that similar types of infection have prevailed in England and that they have not been hitherto recognized.
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[1] THOMSON, A. P., Lancet, July 20,1929, DiscUs8ion.-Dr. ROBERT HUTCHISON said: I have been in touch with about twenty cases of psittacosis, mostly in the London area, during the last three months; in three of these the patients have died. The cases have nearly all occurred as " house epidemics," two or more persons being affected in a house in which there has been a sick parrot. With one exception all the parrots have been of the green Amazon variety. The incubation period of the disease seems to be about ten days and infection has nearly always been from the bird direct. In one case, however, a patient seemed to contract the disease by nursing her sister who was already affected.
I have little to add to the clinical description given by Dr. Thomson. The cases all suggested a typhoid infection in their general character. Headache was often a prominent symptom at the outset, and in a few cases there was epistaxis. The pulse tended to be slow and the spleen was never palpable, but in at least two there were small rose spots.
Diarrhcea was never prominent. The lungs became affected more or less in all, but in no case have I seen the very dense consolidation spoken of by Dr. Thomson. Usually there were moist sounds at one base or both, with some impairment of note only. In one case there was pleurisy, which was verified post-mortem, along with a peculiar form of pneumonic consolidation, apparently like that which Dr. Thomson has described.
The diagnosis in every case was made on circumstantial grounds, as all bacteriological tests proved negative. To anyone who has had experience of the disease, however, its recognition is not difficult. The combination of a clinical picture resembling a typhoid infection, but without positive agglutination, with signs in the lungs suggesting an atypical pneumonia in a person who has been recently in contact with a sick parrot is conclusive enough.
There is as yet no specific treatment for the disease; with regard to prophylaxis, it has been suggested that parrots should be quarantined after their arrival in this country to make sure that they are in good health before they are sold. As to this, though in most of my cases the parrot had been recently acquired, yet, in one, the bird had been purchased three months before the disease appeared, and is said to have arrived at the dealers two or three months before that. There is reason to believe that the infection has come to Europe from the Argentine, where there was a serious outbreak of psittacosis last July.
Dr. G. T. WESTERN said that at the London Hospital during the last few weeks they had investigated twelve cases of this disease and six parrots which were reputed to be responsible for some of these cases. Bacteriological examinations both in the patients and in the birds had failed to show the presence of any member of the Salmonella group. Serologically no evidence of the presence of any member of this group had been obtained. Taking these negative results into consideration along with the almost complete absence of evidence of Salmonella infection in epidemics of psittacosis in man since the disease in parrots was first investigated by Nocard, he had been led to consider the possibility of the disease in man being caused by a filter-passing virus transmitted from parrots. He had been fortunate in securing the collaboration of Dr. S. P. .Bedson in this investigation.
Dr. S. P. BEDSON said that when he joined Dr. Western in his investigations of this disease at the London Hospital, it had become clear that the causal agent was not one of the Salmonella group. The possibility that a hitherto unrecognized filterable virus was responsible very naturally occurred to one, and experiments were designed to see if this were so. The experimental reproduction of the disease in birds was first attempted, and this, of course, entailed the choice of a suitable experimental animal. The parrot was ruled out, not only because of its cost, but also because the parrot population of the shops appeared to be a sick one. The budgerigar, or so-called " love bird," was selected because the available stocks appeared healthy and were reasonable in price, and because this species was reputed to be susceptible to the disease. In view of this last point the stock of normal birds was housed in a different room from that in which birds on experiment were kept. The starting point of these experiments was a parrot which had been the cause of two human cases. It was ill when received and died a day or so later. No marked changes were observed postmortem, and anaerobic and aerobic cultures made from the different tissues on a variety of media gave no growth. An emulsion of spleen, liver and intestine inoculated intraperitoneally in budgerigars resulted in their death in five days, and the same result was obtained with the emulsion after filtration through a Chamberland L.1 bis candle. Controls inoculated with the unfiltered emulsions which had been heated to 1000 C. for twenty minutes remained well.
It had been possible to pass the condition to other budgerigars with the filtrate of an emulsion of the organs of one of the birds succumbing to the inoculation of filtered parrot material; controls inoculated as before remained well. It was recognized that the parrot was susceptible to the virus of fowl-plague, so that the possibility that one was dealing with this virus had to be kept in mind and was made the subject of experiment. Man was said to be insusceptible to fowl-plague, but reliable evidence on this point was lacking. Material from four human cases of psittacosis had been inoculated in budgerigars which were still under observation. Some of these birds appeared to be ill, but the final outcome of the experiment could not be predicted. Further parrot material was also being examined. It was not claimed that this virus which had been isolated from the parrot was the cause of the disease in man, but in view of the strong circumstantial evidence connecting diseased parrots with the disease in man, and the fact that the isolation of this virus was the only positive finding obtained, this was not improbable.
Dr. E. D. MACNAMARA said: On December 21, 1929, a parrot arrived at my house as a Christmas present for two small boys. It appeared to be in a sickly state and died on December 30, 1929. Three persons who had been staying in the house and had been in contact with the parrot fell sick January 7, 1930, with symptoms of psittacosis. A fourth person, a guest, who had arrived in the house on December 30, 1929, after the parrot had died and been removed to an out-house, sat in a chair close to the place where the bird had been.
Symptoms of psittacosis developed on January 10, 1930. A fifth person, a gardener, who had not been in contact with the parrot when it was alive, but had handled it when it was dead and had cleaned out its cage, developed symptoms of psittacosis on January 10, 1930. These two last cases point precisely to an incubation period of ten days. It is remarkable that the two boys to whom the parrot had been given and who had assiduously tended it until its death have not so far (January 29, 1930) shown any symptoms. Numerous persons who have not been in contact with the parrot, but have been in close contact with the patients who had been infected by the parrot have, so far, presented no symptoms. Dr. LEVY SIMPSON said that in those cases in which there had not been direct contact with the parrot it was possible that the parrot's faeces, which were known to contain the infective agent, became dried and disseminated as dust particles.
With regard to the incubation period: in many of the cases investigated from the London Hospital it had not been possible to fix a definite time, but in some of them it was quite certain that the period was ten days. This was in keeping with the investigation of previous epidemics: 1880 (Ritter), 9 to 14 days; 1893 (Dubief), 9 days; 1896 (Gilbert and Fournier), 8 to 9 days; 1917 (McClintock of Pennsylvania) 7 to 12 days.
Evidence in the literature on the question of man-to-man infection was not very convincing, although Nicolle, 1898, described infection of a nurse. There was only one case in the London Hospital series where this mode of infection was probable.
Although cases of psittacosis had occurred here and there for some years, and others were perhaps unrecognized, it was nevertheless extremely probable that the present European epidemic could be directly attributed to shiploads of diseased parrots fromxi the Argentine.
In July, 1929, there was an outbreak of psittacosis in the Argentine. The nature of this remained unrecognized for some months, but by October, 1929, the number of cases in man is said to have increased to several hundreds, thus constituting the largest epidemic yet recorded. Of the cases investigated at the London Hospital nearly all, but not all, the parrots were recently imported and were of the green Amazon variety that comes from South America. It would therefore appear that the sequence of events in this European epidemic is a repetition of that which occurred in 1892, when Dubois and Marion set sail from Buenos Aires for Havre with 500 parrots, of which 300 died on the voyage. The remaining birds were directly responsible for the Paris epidemic of 1892, in which fifty people were attacked by psittacosis and sixteen died. It was then believed that the conditions of the voyage and of the packing were responsible for the actual production of the disease in parrots. In view of the 1929 South American epidemic it would seem more accurate to state that these conditions are responsible, not for the initiation, but for the spread of the disease from those parrots already affected to a large proportion of the rest of the consignment.
